In 1880, Kufferath* pointed out that when both the ducti thoraciciright and left-and the ductus choledochus are ligatured icterus does not appear. From his having only kept the dogs experimented upon alive from 1 to 2^ hours, I was induced to test the value of the state ment by a series of experiments on animals kept alive for much longer periods.
Dr. V aughan H arley. Interference with
[Mar. 31, blood poisoning from three to four days after the operation, they are not included in the following tables. Of the sixteen dogs which survived the operation from the day after both their thoracic and bile ducts were ligatured-eight passed urine containing neither bile pigment nor bile acid. In all of these cases the thoracic and common bile ducts had been ligatured at the same time.
Results arranged according to the duration of life.
No. of experiment.
Lived.
Bile absent from th e u rin e for Cause of death.
1 20 days 11 days K illed. 5
18 " 17 " E u p tu re of bile duct. 2 7 " 7 " P erito n itis. 6 7 " 6 " E u p tu re of bile duct. In the remaining eight cases the thoracic duct was ligatured some days after the common bile duct, and in them the bile pigment and bile acid, which had appeared in the urine as soon as the bile duct was ligatured, disappeared from it on the thoracic duct being also operated upon, except in those cases where a sufficient time had been allowed to elapse after the two operations to admit of collateral lymphatics being formed. By careful post-mortem examination it was ascertained that in every case in which bile appeared in the urine, after ligaturing the thoracic duct, the bile had reached the general circulation by the development of collateral lymphatic vessels. These were found to leave the thoracic duct at a point under the first rib and proceed from thence to join the right innominate vein. The only other occasions on which bile was found in the urine, after ligature of the thoracic duct, were in those cases where rupture of the bile duct occurred, and allowed its contents to escape into the peritoneal cavity.
In every case examined, not only was bile pigment, but also bile acid, found in the lymph of the dilated thoracic duct.
Tiedemann and Gmelin,* Fleischl,f and Kunkelj: had already pointed out that when the ductus choledochus is ligatured and the lymph collected from the thoracic duct it is rich both in bile pigment and bile acid, whereas the blood remains entirely free from bile.
The analyses of the bile taken from the gall-bladders of the dogs in which a communication between the thoracic ducts and the right innominate vein had been established by the development of collateral lymphatic vessels, thereby permitting bile to reach the general cir culation, showed that, in these instances, the bile neither contained an increased quantity of soluble substances nor of taurocholate of soda, but merely an excessive amount of mucin.
1 be following table contains the results obtained from the analyses of bile taken from the gall bladders of four of the dogs operated upon, ami of two other healthy dogs. The amount of taurocholate of soda was calculated from the quantity of sulphur found in an absolute alcohol extract of the dried residue left after the removal of mucin, and other substances soluble in ether (cholesterin, fat, and lecithin).
Analyses of Bile from Gall Bladders. (Experiments 1, 2, 5, &c. ), the hile ducts were found so greatly increased in size that on making a section of the liver, even the so-called bile capillaries could be seen by the naked eye without the aid of injection. In all cases where the blood vessels were filled with injection, and the liver hardened in a solution of bichromate of potassium, free spaces were found between the blood capillaries and the liver cells. These appeared to be the peri vascular lymph spaces of MacGillavry* and Budge.f The enlargement of the perivascular lymph spaces seem to have taken place at the cost of the liver cells, for not only did the cells themselves appear to be much smaller, but the nuclei of the neighbouring hepatic cells appeared to be closer together than normal. Three conclusions may apparently be drawn from the results obtained from these experiments :-Firstly. That bile existing in the bile ducts can only reach the blood through the intervention of the lymphatics.
Secondly. Seeing that lymphatics surround the liver blood vessels, one is forced to believe that bile pigment and bile acid cannot pass through the endothelium of the blood capillaries in the liver ; or, perhaps, even throughout the body. The fact that bile reaches the blood when it has escaped into the peritoneal cavity is no argument against this view. For in that case it would reach the blood through the lymphatics of the diaphragm.
Thirdly. After the left thoracic duct has been ligatured for some time, collateral lymphatics are opened up, or developed, leading into the right innominate vein. 
